Background: Previous US population-based studies have found that body weight may be underestimated when self-reported. However, this research may not apply to all US Hispanics/Latinos, many of whom are immigrants with distinct cultural orientations to ideal body size. We assessed the data quality and accuracy of self-reported weight in a diverse, community-based, US sample of primarily foreign-born Hispanic/Latino adults. Methods: Using baseline data (2008)(2009)(2010)(2011) from the Hispanic Community Health Study/Study of Latinos (HCHS/SOL), we described the difference between contemporaneous self-reported and measured current body weight (n = 16,119) and used multivariate adjusted models to establish whether the observed trends in misreporting in potential predictors of inaccuracy persisted after adjustment for other predictors. Last, we described the weighted percentage agreement in body mass classification using either self-reported or measured weight (n = 16,110). Results: Self-reported weight was well correlated with (r 2 = 0.95) and on average 0.23 kg greater than measured weight. The range of this misreporting was large and several factors were associated with misreporting: age group, gender, body mass categories, nativity, study site by background, unit of self-report (kg or lb), and end-digit preference. The percentage agreement of body mass classification using self-reported versus measured weight was 86% and varied across prevalent health conditions. Conclusions: The direction of misreporting in self-reported weight, and thus the anticipated bias in obesity prevalence estimates based on selfreported weights, may differ in US Hispanic/Latinos from that found in prior studies. Future investigations using self-reported body weight in US Hispanic/Latinos should consider this information for bias analyses. See video abstract at, http://links.lww.com/EDE/B276. (Epidemiology 2017;28: 847-853) D espite the potential for misreporting, self-reported body weight is often used when measured weight is unavailable.
D
espite the potential for misreporting, self-reported body weight is often used when measured weight is unavailable. 1 Previous population-based studies of the accuracy of self-reported weight indicate that participants on average under-report weight by 0.1 kg 2 to 1.2 kg 3, 4 and with differential misreporting across factors such as age, gender, and body mass index (BMI) categories. 1 Yet a population-based study of Mexican adults observed average over-reporting of 0.6 kg, US Hispanic/Latinos represented 17% of the adult population in 2013 8 and at least half were born outside of the United States. 9 BMI categories, [10] [11] [12] age, 5, [11] [12] [13] [14] gender, 5, 12 reproductive factors, 15 household income, 12 education, employment, and nativity 11 have been described as predictors of weight misreporting in Hispanic/Latinos. Although US Hispanic/Latinos are a diverse ethnic group and may have variable perceptions toward ideal body size, 16 to our knowledge, no previous population-based study has described the accuracy of self-reported weight relative to measured weight across more than one Hispanic/Latino background (or heritage). Herein we describe the accuracy of self-reported body weight and predictors of misreporting in a predominantly foreign-born population-based sample of US Hispanic/Latino adults of various backgrounds participating in the Hispanic Community Health Study/Study of Latinos (HCHS/SOL).
METHODS

Population
The HCHS/SOL is a community-based sample of 16,415 adults (18-76 years of age) of diverse backgrounds (Central or South American, Cuban, Dominican, Mexican, and Puerto Rican) living in four US communities (Bronx, NY; Chicago, IL; Miami, FL; and San Diego, CA) between 2008 and 2011. 17, 18 Institutional Review Boards at all sites approved the study procedures. All participants gave their informed written consent.
Height and Weight Measures
The baseline HCHS/SOL anthropometrics were collected during the fasting procedural block 18 on only the participants who were able to stand on both feet in an examination gown and without shoes. 19 Study personnel measured standing height and asked participants to self-report weight (kg, lb) before measuring their weight (kg). 19 We created two separate BMI values by scaling each weight (self-reported or measured) by the measured current height squared (kg/m 2 ). Aspects of data quality control are described in detail in eAppendix 1 (http://links.lww.com/EDE/B241). Unless indicated otherwise, all results presented below pertain to the sample with both self-reported weight and measured weight that remained after applying our staged quality control protocol (eFigure 1; http://links.lww.com/EDE/B241 and eTable 1; http://links.lww.com/EDE/B241).
Analysis
First, we stratified self-reported and measured weights by end digit and compared the observed frequency with the expected frequency of 10% (i.e., uniform distribution of digits between 0 and 9). The Rao-Scott chi-square was used to calculate End-Digit Preference Scores (DPSs), 20 a measure of digit heterogeneity (DPS > 20). Second, we calculated the difference between self-report weight and measured weight, the percent difference ( = [self-reported -measured)/measured weight × 100%) relative to measured weight as our "gold standard," and then stratified differences by potential predictors of misreporting, including demographics (age, site, Hispanic/Latino background, and gender), health statuses (BMI categories, health insurance, smoking status, diabetes, history of cancer/malignant tumor or heart failure, and menopausal status), socioeconomic/sociocultural factors (education, household income, language preference at examination, and nativity), and self-report characteristics (unit and end-digit preference). Not all Hispanic/Latino backgrounds were represented at each site. Therefore, we pooled backgrounds with <100 participants per site with "Mixed/Other," and created a cross classification of site by background.
Third, as done previously, 5,21-23 we used an unadjusted linear regression of measured weight on self-reported weight to estimate the overall correlation using an a priori criteria of good model fit of r 2 > 0.9. Given the potential for differential misreporting of weight, we also applied multivariate linear models to assess the joint influence of potential predictors of inaccuracy on the differences between self-report and measured weights and represent the absolute difference in misreporting (kg) between a given stratum compared with the referent after holding all other potential predictors constanta henceforth called "difference in misreporting." Fourth, to inform future bias analyses, we describe the weighted counts and frequency distribution of BMI categories (based on measured current height) using either self-reported or measured weights.
In addition to complete case analyses, we used multiple imputation 24 to fill in missing predictor information (8.5% of the sample missing ≥1 predictors, 25 datasets, after 20 burn-in). All statistical analyses accounted for the complex sampling design of HCHS/SOL in SAS 9.4 (SAS Institute, Research Triangle Park, NC).
RESULTS
Unit and End-digit Preference
The majority of HCHS/SOL participants self-reported their body weight in pounds (96%). However, this varied across the four study sites (e.g., 89% in San Diego, 99% in the Bronx). Over half of the participants (56%) self-reported weights ending in zero or five. End-digit preference was evident for self-reported weights (DPS = 23), but was stronger for self-reports ending in zeros (DPS = 62) and self-reports in pounds (eFigures 2-3; http://links.lww.com/EDE/B241).
Mean Difference in Self-reported Weight and Measured Weight
Following a staged data quality control protocol to resolve potential data errors (eFigure 1; http://links.lww.com/ EDE/B241 and eTable 1; http://links.lww.com/EDE/B241), the cleaned calculated differences ranged from 52.8 kg underreporting to 35.4 kg over-reporting. As shown in Figure 1A -D, this data cleaning tightened the correlation between self-reported weight and measured weight (r 2 = 0.95), attenuated the mean difference (0.23 kg), increased its precision (95% CI = 0.12, 0.34; confidence limit difference = 0.22 kg), and made trends in differential misreporting across measured weight (and across BMI categories; Figure 2A -D) more evident. The difference in self-reported and measured weight as a percentage of measured weight was on average 0.53% (95% CI = 0.40%, 0.66%), and the majority of the self-reported and measured weight data lay along unity (eFigure 4A, B; http://links.lww.com/EDE/B241). Based on these findings, all subsequent analyses were conducted using the quality-controlled data.
Predictors of Misreporting
The magnitude and direction of weighted mean differences in self-reported weight and measured weight varied across strata of a number of potential predictors of inaccuracy including age, BMI categories, nativity, site by background, and unit and enddigit preference. These descriptive trends and multivariate results were similar using both the complete case and multiply imputed datasets (Table and eTables 2 and 3 ; http://links.lww.com/EDE/ B241). Therefore, we focus on the multiply imputed multivariate results below, providing summaries of the resulting covariance matrices (eTable 4; http://links.lww.com/EDE/B241). Briefly, there was a positive relationship between increasing age categories and weight over-reporting, and females tended to over-report their weight less than males (Table) . Central and South Americans from the Bronx (weighted obesity prevalence: 41% and 36%, respectively) under-reported, but Central and South Americans from Miami (38% and 29%) over-reported their weights (eTable 2; http://links.lww.com/ EDE/B241 and eFigure 5; http://links.lww.com/EDE/B241). We also observed differential patterns of under-reporting among the Hispanic/Latino backgrounds (e.g., Mexican [43% obese] and Puerto Rican [48%], compared with Central American [41%]) at the Bronx, the site with the highest prevalence of obesity (43% vs. 37%-41%), after accounting for all other predictors (Figure 3 ).
The strongest predictor of misreporting in HCHS/ SOL was individual's BMI category. Underweight individuals were more likely to over-report weight as compared to normal-weight individuals. In contrast, overweight and obese individuals were more likely to under-report weight. US-born adults under-reported weight more than the foreign-born adults, and individuals reporting in kilograms or in zeros and fives under-reported their weight more as compared to those using pounds, or other end digits (Table) .
Body Mass Categorizations
The weighted percent of agreement in BMI classification, scaling either self-reported or measured weight by measured current height, was 86%, but this agreement decreased to 82% when three classes of obesity were used (eTables 5 and 6; http://links.lww.com/EDE/B241). The observed agreement of BMI categories varied across prevalent health conditions considered to be potential predictors of inaccuracy (e.g., 83% in individuals with a cancer history to 90% in diabetics; eTables 7-10; http://links.lww.com/EDE/B241).
DISCUSSION
Given the growth and diverse origins of the US Hispanic/Latinos, there is a need to reassess the accuracy of 
self-reported weight as a commonly used proxy of measured weight. To our knowledge, this study is the first accuracy study of self-reported weight in a large population-based sample from multiple study sites and of multiple Hispanic/ Latino backgrounds, each with unique cultural, linguistic, and migration histories. Using more than 16,000 observations, we describe a good correlation between self-reported weight and measured weight and agreement in resulting BMI categories (r 2 = 0.95, 86%), in spite of a wide range of misreporting. On average, slight over-reporting of weight (0.2 kg) was less than previous estimates of adult diurnal weight variabilityup to 2 kg (4.4 lb). 26 These observations are consistent with previous good correlations (r 2 > 0.9) 21-23 as well as a wide range of misreporting resulting in over-reporting in a nationally representative sample of Mexican citizens (0.6 kg). 5 The extreme range of misreporting in our large sample may reflect the heterogeneity in determinants of misreporting in diverse Hispanic/Latinos, which we explored in multivariate regression modeling and in contingency tables.
Nonetheless, findings from previous studies 15, 21, 27 of Hispanic/Latinos supported the expectation of under-reporting of weight in this study. In HCHS/SOL, the slight mean over-reporting of weight may reflect its size or study design (e.g., timing of the assessment following a urine collection and clothing change, or the participants' desire to be precise in anticipation of their weight measurement 18 ). Additionally previous national estimates of predominantly Mexican-descent, US-born 11 Hispanic/Latino adults indicate that the magnitude of under-reporting is less in Hispanic/Latinos than in nonHispanic/Latino whites (−0.35 vs. −0.75 kg). 27 In contrast, HCHS/SOL predominantly is comprised of non-Mexican backgrounds and foreign-born adults. Thus, the directional inconsistency of our findings may also be explained by the complex influence of cultural factors 6, 7 and acculturation 16 on body image (i.e., HCHS/SOL US-born participants under-reported and foreign-born participants over-reported weight). For example, US Hispanic/Latinas have voiced a perception that their culture of origin prefers a full figure due to its connection with "wealth, affluence, and tranquility" 6 ; whereas in the United States, women are expected to be "extremely thin." 7 We noted that sensitivity of self-report generally increased as the category of BMI increased (e.g., 40% of underweight, vs. 83% of overweight or 77% of class II obesity; eTables 5 and 6; http://links.lww.com/EDE/B241), which could either reflect more cardiovascular comorbidities requiring regular health checkups or a cultural bias against being underweight.
Our diverse accuracy study of self-reported weight of more than 16,000 US Hispanics/Latino adults is further strengthen by rigorous data quality control, which increased precision and revealed a clearer pattern of differential misreporting across measured weights ( Figure 1C, D) . In our validity study, we provide several estimates of self-report bias in weight to increase the future utility in bias analyses. Although 80% of participants completed the interview in Spanish, only 4% reported weight in kilograms, which could reflect the routine weight monitoring (in lb) of the US medical system (e.g., 65% of individuals reporting in kilograms without health insurance, 48% reporting in pounds without insurance). Selfreports that were made in kilograms were more accurate than those made in pounds, indicating that the accommodation of multiple units may increase accuracy in future studies of US Hispanic/Latinos.
Nonetheless in this study, we were unable to compare measured BMI categories to those based on both self-reported weight and height, as measured current height was not measured in HCHS/SOL. Additionally, there is an inherent confounding by study site in HCHS/SOL, which required a cross classification of site by background. Within the Bronx, there was more over-reporting of weight by Mexicans and Puerto Ricans, as compared to Central Americans (Figure 3) . Overall there was a greater preference for reporting in pounds at the Bronx (99%), a greater prevalence of obesity, and less overreporting in the Bronx compared with other sites for several backgrounds (eFigure 5; http://links.lww.com/EDE/B241). Future studies should examine if there is something unique about the cultural, migratory, or acculturative experiences of immigrants and their families living in the Bronx that may lead some Hispanic/Latino adults (including those not born in Puerto Rico, where pound is a common unit of measurement) to more closely reflect a US-oriented cultural bias toward lower weight. Herein we were only able to assess a few factors, which might lead to weight fluctuations in adulthood or frequent doctor visits (e.g., diabetes, heart failure, smoking, cancer), and then stratify the agreement of BMI categorizations based on self-reported and measured weights. Last, the characteristics of the Hispanic/Latino population living in the United States are constantly changing 9 and thus extrapolation of our findings beyond the four communities of HCHS/SOL or to future observational samples should be done cautiously.
In our population-based sample from four US urban communities, we observed great variability in misreporting resulting in slight over-reporting of weight, on average, that was associated with demographics, health status, and selfreport preferences. Future studies of self-reported weight in US Hispanic/Latinos or other immigrant populations should accommodate diverse language/unit preferences, consider the potential for a distinct social desirability toward weight, and explore the biases introduced by using self-report.
